Evolution of virulence in Photorhabdus spp., entomopathogenic nematode symbionts.
Photorhabdus is a genus of Gram-negative bacteria belonging to the Enterobacteriaceae family. In addition to forming a mutualistic relationship with the Heterorhabditidae family of nematodes, these bacteria are the causal agent of insect mortality during nematode infection, and are commonly used as biocontrol agents against pest insects in managed ecosystems. There are three described species of Photorhabdus; Photorhabdus luminescens and Photorhabdus temperata, which are strictly entomopathogens, and Photorhabdus asymbiotica, which has been isolated from wound infections in humans. While there has been extensive research on its virulence mechanisms, the evolution of virulence in Photorhabdus has not previously been investigated within a phylogenetic context. To investigate how virulence has evolved in this genus, we first reconstructed the phylogenetic relationships among 18 strains representing each of the main taxonomic lineages in the genus. Bacterial cells were injected into Galleria mellonella and Tenebrio molitor larvae, and the LT50 was calculated for each strain. These values were mapped onto the phylogeny using ancestral character reconstruction methods. With few exceptions, we found that the general trend of Photorhabdus evolution is one of increasing virulence. We also explored the relationship between virulence and Photorhabdus cell types and growth rates. Although we found no correlation between cell type and virulence, there was a strong correlation between virulence and growth rates in T. molitor. A better understanding of the origin and maintenance of virulence in this bacterium will aid in unraveling the mechanisms of the Heterorhabditis-Photorhabdus complex, resulting in the selection of more effective nematode-bacterium complexes for biocontrol.